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1. Introduction
During last RAN4#102-e meeting the core part of Enhancements to Integrated Access and Backhaul for NR (eIAB) [1] has been finalized with also agreed CRs to IAB core specification TS 38.174 where new features were adeed. In parallel performance part of this WI has been started with initial discussion on necessary and required updates and changes to IAB test specifications TS 38.176-1 and TS 38.176-2. Our initial thoughts were submitted in contribution [2]. Outcome of the RAN4#102-e discussions on this issue was captured in the way froward [3]. 
In this contribution we continue discussion on required testing updated for eIAB (Rel-17). 
2. Discussion
Following issues were identify in WF [3] for further discussions during conformance part of eIAB work item:

	· Issue 1: OTA testing methodology for multi-beam testing on IAB simultaneous operation 

· Issue 2: Potential new manufacturer declaration on IAB simultaneous operation  

· Issue 3: Necessity update on Test configuration on IAB simultaneous operation

· Applicability of requirement may be updated dependent on decision on Test configuration

· Issue 4: Test efficient improvement on IAB simultaneous operation

· Issue 5: Discussion on timing requirement for case#6 according to decision in RF core part as:

· Whether IAB need to pass corresponding conformance test cases if introduced pending on IAB declaration

· Further discuss the details of conformance test cases if introduced in conformance phase

· It’s FFS whether conformance test cases needed or not considering test feasibility 

· Other issue if identified is not precluded. 


In work item for eIAB Rel-17 simultaneous operation of IAB-DU and IAB-MT and timing enhancements were identified and added. IAB simultaneous operation in Rel-17 is based on vendor declaration. New RF requirement for timing error between transmission timing of IAB-DU and IAB-MT for IAB simultaneous operation for case#6 has been introduced to core specification TS 38.174 as follow:
“When the indicated IAB-MT transmission timing mode is set to ‘Case6’ as specified in 3GPP TS 38.213 [10] and IAB-DU and IAB-MT of the same IAB-Node are transmitting simultaneously, the timing error between transmission timing of IAB-DU and IAB-MT shall not exceed [min (3, 4.69 / (SCS/15 kHz)) µs], where SCS is the largest supported subcarrier spacing among IAB-DU and IAB-MT.”
As usual, new RF requirements added to the core specification, require respective updates in conformance specifications. 
Observation 1: New RF requirements added to the core specification, require respective updates in conformance specifications.
Manufacturer’s declarations

As IAB simultaneous transmission is based on vendor declaration, in declarations in clause 4.6 Manufacturer's declarations both in TS 38.176-1 and 38.176-2 updates are need. New manufacturer's declaration should be introduced to indicate if IAB simultaneous transmission is supported or not.
Example of new manufacturer’s declaration for IAB simultaneous transmission are presented below for conducted specification TS 38.176-1 and radiated specification TS 38.176-2.

Table 4.6-1 Manufacturer declarations for IAB-type 1-H conducted test requirements [for TS 38.176-1]
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	IAB-DU type 

1-H
	IAB-MT type 

1-H

	D.x
	IAB-DU and IAB-MT simultaneous transmission
	Indicate IAB-MT transmission timing mode is set to ‘Case6’ as specified in 3GPP TS 38.213 and IAB-DU and IAB-MT of the same IAB-Node are transmitting simultaneously.
	x
	x


Table 4.6-1: Manufacturers declarations for IAB type 1-H, IAB type 1-O and IAB type 2-O radiated test requirements [for TS 38.176-2]
	Declaration identifier
	Declaration
	Description
	Applicability

(Note 1)

	
	
	
	IAB type 1-H
(Note 2)
	IAB type 1-O
	IAB type 2-O

	D.x
	IAB-DU and IAB-MT simultaneous transmission
	Indicate IAB-MT transmission timing mode is set to ‘Case6’ as specified in 3GPP TS 38.213 and IAB-DU and IAB-MT of the same IAB-Node are transmitting simultaneously.
	x
	x
	x


Proposal 1: It is proposed to introduce new manufacturer declaration for IAB simultaneous transmission.
On top of new timing error between transmission timing of IAB-DU and IAB-MT declaration on power imbalance and was captured in core specification TS 38.174. New timing error between IAB-DU and IAB-MT for case#6 require definition of new test to be added in IAB performance specifications TS 38.176-1 and 38.176-2

Proposal 2: New timing error between IAB-DU and IAB-MT for case#6 requires definition of new test that should be added in IAB performance specifications TS 38.176-1 and 38.176-2.

Test configurations (TCs) for IAB-DU and IAB-MT simultaneous transmission 
New requirement for timing error between IAB-DU and IAB-MT for simultaneous transmission requires updates in test configurations. The reason for that, is currently in Rel-16, there was no such case. This issue was discussed during Rel-16 works for IAB, however due to no simultaneous transmission of IAB-DU and IAB-MT in Rel-16 it was not clearly specified there, e.g., we have already in IAB conformance test specifications TS 38.176-1 and TS 38.176-2 following details for test configurations IABTC1 and IABTC3:

‘For IABTC1 used in receiver tests only the two outermost UL carriers and two outermost DL carriers within each supported operating band need to be generated by the test equipment:’

‘For IABTC3 used in receiver tests, outermost DL and UL carriers for each sub-block need to be generated by the test equipment; other supported carriers are optional to be generated.’
But it is not clear where the outermost DL and UL carriers shall be placed in the IABTC1 and IABTC3 generation clauses. Thus, it is proposed to clarify in the test configurations how to place both DL and UL carriers in them for simultaneous transmission of IAB-DU and IAB-MT.
Proposal 3: RAN4 to clarify existing test configurations (TC) how to place both IAB-DU and IAB-MT carriers in them for simultaneous transmission of IAB-DU and IAB-MT.
Test description for timing error between IAB-DU and IAB-MT
Below text proposals for conducted TS 38.176-1 and radiates TS 38.176-2 are presented.
<Start of addition to TS 38.176-1>

6.5.5
Timing error between IAB-DU and IAB-MT

6.5.4.1
Definition and applicability

This requirement shall apply to IAB-DU DL and IAB-MT UL simultaneous transmission.

The timing error between IAB-DU and IAB-MT is specified for a specific set of simultaneous signals/transmitter  configuration/transmission mode.

6.5.4.2
Minimum requirement

The minimum requirements for IAB-DU and IAB-MT are in TS 38.174 [2], clause 6.5.4.1.

6.5.4.3
Test purpose

To verify that the timing error between IAB-DU and IAB-MT simultnaous transmission is within the limit specified by the minimum requirement.

6.5.4.4
Method of test

6.5.4.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier: M; see clause 4.9.1.

RF bandwidth positions to be tested for multi-carrier and/or CA:

- MRFBW in single-band operation, see clause 4.9.1.

- BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see clause 4.9.1.

6.5.4.4.2
Procedure

Compliance is to be demonstrated between all pairs of single-band connectors and/or multi-band connectors. 

1) Conducted measurement setup:

- 
For IAB type 1-H: Connect two representative TAB connectors one from IAB-DU and one from IAB-MT to the measurement equipment. Terminate any unused TAB connector(s).

2) Set the connectors under test to transmit IAB-DU-FR1-TM1.1 or IAB-MT-FR1-TM1.1.
3) For a connectors declared to be capable of single carrier operation only (D.16), set the representative connectors under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models in clause 4.9.2 at rated carrier output power (Prated,c,AC, or Prated,c,TABC, D.21).

For a connector declared to be capable of multi-carrier operation (D.15), set the IAB-DU and IAB-MT to transmit according to the applicable test signal configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test model in clause 4.9.2 on all carriers configured.

4) Measure the timing error between IAB-DU and IAB-MT as timing difference between DM-RS symbols after possible difference in DM-RS symbol position and slot number have been compensated for   on different antenna ports belonging to different connectors on the carrier(s) from the representative connectors under test.
5) Repeat step 1 - 4 for any other configuration of connectors, which could be required to demonstrate compliance.

In addition, for multi-band connectors, the following steps shall apply:

6) For a multi-band connectors and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carrier activated in the other operating band.
6.5.4.5
Test requirement

The timing error between IAB-DU and IAB-MT shall not exceed TBD µs.
<End of addition to TS 38.176-1>

6.6.4
Timing error between IAB-DU and IAB-MT

6.6.4.1
Definition and applicability

This requirement shall apply to IAB-DU DL and IAB-MT UL simultaneous transmission.

The timing error between IAB-DU and IAB-MT is specified for a specific set of simultaneous signals/transmitter  configuration/transmission mode.
6.6.4.2
Minimum requirement

The minimum requirement for IAB type 1-O is in TS 38.174 [2], clause 6.5.4.2.

The minimum requirement for IAB type 2-O is in TS 38.174 [2], clause 9.6.4.3.

6.6.4.3
Test purpose

To verify that the OTA timing error between IAB-DU and IAB-MT simultnaous transmission is within the limit specified by the minimum requirement.

6.6.4.4
Method of test

6.6.4.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier: M; see clause 4.9.1.

IAB-DU RF Bandwidth positions to be tested for multi-carrier and/or CA:

-
MRFBW in single-band operation, see clause 4.9.1;
-
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see clause 4.9.1.
Directions to be tested: OTA coverage range reference direction (D.35).

Polarizations to be tested: For dual polarized systems the requirement shall be tested and met considering both polarisations. If the measurement antenna does not support dual polarization, time alignment error shall be measured under the condition that measurement antenna is aligned between the IAB-DU polarisations such that it receives half the power from each polarisation.

6.6.4.4.2
Procedure 

1)
Place the IAB-DU at the positioner.

2)
Align the manufacturer declared coordinate system orientation (D.2) of the IAB-DU and IAB-MT with the test system.

3)
Orient the positioner (and IAB-DU and IAB-MT) in order that the direction to be tested aligns with the test antenna.

4)
Configure the beamforming settings of the IAB-DU according to the direction of the testing.

5)
Set the IAB type 1-O to transmit IAB-DU-FR1-TM1.1 or IAB-MT-FR1-TM1.1. using the configuration with the minimum number of cells and reference signals.


Set the IAB type 2-O to transmit IAB-DU-FR2-TM 1.1 or IAB-MT-FR1-TM1.1 using the configuration with the minimum number of cells and reference signals.

For an IAB-DU declared to be capable of single carrier operation only, set the IAB-DU to transmit according to the applicable test configuration in clause 4.8 using the corresponding test model at manufacturer's declared rated output power, Prated,c,TRP.


For IAB type 1-O declared to be capable of multi-carrier operation, set the IAB-DU and IAB-MT to transmit according to the applicable test signal configuration and corresponding power setting specified in clauses 4.7.2 and 4.8 using the corresponding test model on all carriers configured.


For IAB type 2-O declared to be capable of multi-carrier operation, set the IAB-DU and IAB-MT to transmit according to the applicable test signal configuration and corresponding power setting specified in clauses 4.7.2 and 4.8 using the corresponding test model on all carriers configured.
6)
Measure the timing error between IAB-DU and IAB-MT DU and IAB-MT as timing difference between DM-RS symbols after possible difference in DM-RS symbol position and slot number have been compensated for .
In addition, for a multi-band RIB, the following steps shall apply:

7)
For a multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
6.6.4.5
Test Requirement
6.6.4.5.1
IAB type 1-O
The timing error between IAB-DU and IAB-MT shall not exceed 3 µs.
6.6.4.5.2
IAB type 2-O
The timing error between IAB-DU and IAB-MT shall not exceed 3 µs.
<End of addition to TS 38.176-2>

Proposal 4. It is proposed to agree TPs for timing error between IAB-DU and IAB-MT requirement for TS 38.176-1 and TS 38.176-2.

3. Conclusion

In this contribution we further discuss performance part of Enhancements to Integrated Access and Backhaul for NR work item. We have made following observation and proposals:

Observation 1: New RF requirements added to the core specification, require respective updates in conformance specifications.
Proposal 1: It is proposed to introduce new manufacturer declaration for IAB simultaneous transmission.
Proposal 2: New timing error between IAB-DU and IAB-MT for case#6 requires definition of new test that should be added in IAB performance specifications TS 38.176-1 and 38.176-2.

Proposal 3: RAN4 to clarify existing test configurations (TC) how to place both IAB-DU and IAB-MT carriers in them for simultaneous transmission of IAB-DU and IAB-MT.

Proposal 4. It is proposed to agree TPs for timing error between IAB-DU and IAB-MT requirement for TS 38.176-1 and TS 38.176-2.
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